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H3o6peTeHne othocmtch k yctpoMCToaM 

AH» peMOHTd 06CdAHbfX KO/IOHH He<t>TflHblX. ra- 
30BWX M APyrMX CKBaXMH C Ue/lbtO BOCCT3HOB- 

fleHMs repMeTHMHOCTM m ynpoHHeHMfl ctchkh 
xoaohhw nyTeM ycTaHOBKM CTa/ibHoro n/iacTbi- 

PH M C03A3HMfl HdflplDKBHHOM CHCteMU 06C3A~ 

Nan Tpy6a - n/iacrupb. 

Ue/ib H3o6peTeHMn - yaeAMMeHMe 3<Jx}>eK- 

TMBHOCTM pd6oTbJ rOAOBKM 3a CMCT yB6/IHM€Ht<f) 

paAwa/ibHoro ycmama Ha cerropa u yae/iMHc- 
hub cpoica cnyxcGu. 

Ha 4>nr. 1 npeACTaBneHa AopHupytoiuasi 
roiiOBxa. npoAonbHMA pa3pe3. b TpaHcnopT- 
mom no/iOMeHMw; Ha 4>wr. 2 - AopHMpyx)ti;a« 
ronoBKa. oGiamm bma, b paGoseM noAOxeHMu; 
na 4>Hr. 3 - to xe, nonepesHUH paape3 npii 
pacuinpGHMM cexTopOB b Tpy6e c MHHMMa/ib- 
how toauimhom ctchxm; Hd 4>nr. 4 - to xce. 
nonepevHww pa3pe3 npw npMxcarMM nnacTupn 

B TpyGe C M3XCMM3AbHOM TO/lLUMHOfi CTCHKM. 

rHApOMexaHMMecican Aopnnpy toucan roAO- 

BKa COCTOUT M3 KOpnyCa 1 C OKHdMM, Buno/i- 



HeHHoro b BMAe ynopnwx <}>/ia«ueB 2 m mm/hih- 
Apa-KneTKM 3. saxpenneHHOw MextAY 4>Aanua- 
mm. 0kh3 xopnyca BunoAHBHu CTyneHwaTwMM 
b nonepeMHOM ceseHMM. Ha nycTOTeAOM 
CTBOAbHofi nacTM xopnyca raftXOM 4 3dTRHyTbi: 
KOHyc-nyaHCOH 5. ynopuwe 4>a3huw 2 m um- 
AMHAP-KiieTica 3. UMAMHAP-xneixa 3 $MKCMpy- 
btch t3kmm o6paaoM, mto nAoexocTM 

CMMMeTpMM OXOH KOpnyca M yCTdHOBAeHHblX B 

hmx CTy neHMaTux 8 nonepeHHOM Hanpaa/ieHMM 

CCKTOpOB 6 COBMetUeHU C nflOCKOCTHMM CMM- 
MeTpMM npoAOAbHux npo<|>MAbHWx xanaBOK 
KOHyca-nyaHCOHa 5. Ha CTBOAbMOM hbctm xop- 
nyca noA uMAMHAPOM-xneTxcM 3 m cexTopaMM 
G p33MemeHa caMoynAOTHsnoujaflcp Tpy6na- 
Ta« AMa<|>parMa 7, BaaMMOAeMCTBytouian c 
GoAbtiJMMM CTyneHRMM ceicTopoa 6. 

YcTpOMCTBO paGoTaeT GneAyK)iMMM o6pa- 
30M ( <|>Mr. 2). 

npM cnycxe b oGcaAHyio KonoHHy 8 hmjk- 
hmm kohbu ro<t>pMpoBaHHoro n/iacTupH 9 pac- 
noAO^eH Ha xonyce-nyaHCOHe 5, npiineM 
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BoroyTue nyMM nnacTwpR bbcachu m ynMpa»OT- 
b npOAonbHwe npo<J>M/ibHbie k3h3bkw xoHy- 
nyaMCOHa. nnacTbipb HaAeT Ha uitaHru 10 
ero BepxHw* komcu 4>MKCMpyeTC» topuom 

ch/iobux umhmhapob AopHd m/im rMAPOMexa- 

HMHeCKOrO RKOpR. 

ripw co3AaHMM pa6oMero Aaonemia ao- 
pHwipyiotuan ronoaxa bxoamt b nnacTupb, pac- 
WMpfla ero ao nnoTHoro xoHTaiaa c o6caAHOM 
tpy6dfl. Hoa AaaneHMeM caMoynnoTHfciouiMe- 
ca KOHiiu unnwHAPHMCCKOft AwacfrpsrMw 7 
n/iOTHo npuMtiiMdtOTCfl x CTCHxaM rnyxoro yr- 
ny6neHM« A, co3AaBaa repMBTHMHOCTb b pa6o- 
Meft xaMepe npaxTMMecxH 6ea paAwa/ibHoro 
pacuiMpeMMfl » 

UeHTpanbHan nacTb AMa^parMu 7, pac- 
tuMpnncb* B03AeflCTByeT Ha BbtABMXHMe cex- r 
topw 6. npwxMMaH mx k m e aoxcm Ma m rinacTupa 
(<t>Mr.2). 

npM 3tom ocTanbHan MacTb pacuiwpwio- 
meflcp Ana<t>parMbi ynMpaeTca b HenoABM*- 
Hyio BHyTpeH h ioio * noBepxHocTb 

UM/IMHApa-K/ICTKVt. . 

Pa6oMwe 4>yHKUMM nepeHeceHbi Ma Oonee 
nposHyio m AonrdseHHyK) uM/iMHAPWHecxyio 
MacTb Awa<t>parMW. 

. Uw/iwHAPWHecKaa A^atfrparMS, pacujMpa- 
flCb, yrwpaeTca MacTbio CBoeft BHeumeM no- 

3PXHOCTW B UM/1MHAp-KACTKy. B ■ pe3yflbT3Te 

Ha AMa<>parMe B03Hwica»OT npaMoyroJibHue 

BblCTynw MAM BnaAMHW (B 3aBMCMMOCTM OT CTe- 
nfcHM BblABMXeHMfl CeKTOpOB). COOTBCTCT By K>" 

mwe'onopHoft noBepxnocTM ochobshmr 
xaxcAoro cex-ropa. BeAMMMiia BUABMxceHM* 
ccxtopa Kone6neTC» b 3aBMCHMOCTM ot toaium- 
hu cTeHKM o6caAHOft Tpy6u, HanWMMW MAM ot- 
cyTCTBun nnacTwpfl. 

Ha <J>mi\ 3 m 4 noxa33HU npeAC/ibHwe cny- 
nan BWABMxeHviB cexTOpOB noA Harpy3Ko«: 
npw pacuJwpeHiiw b Tpy6e c MvwwMa/ibHOfl toa- 
lUMHOvi ctghkm (<J>Mr. 3)n b Tpy6e C M3KCMM3Ab- 
HOM TOAtMMHOM CTeHKM c ruiacrupeM .(<|>Mr. 4). 
YcTynw, xoTopwe npw stom 06/ieraeT Awa<}>- 
parna no nepwMetpy onopnoft noBepxHocm 
OCMOB3HMR cexTops. Me npeBbiuiatOT 3-35 mm. 
npn cr/ia*eHHwx icpOMxax m MMHMManbMwx 
3a.3opax a oxMe MexcAy ceiaopOM m xopnycoM 
MCK/itOMdCTCR npMMMHa 6wcTporo pa3pyuieHMfl 



peaviHM Awa<t>parMbi: 3atexaHMe m nocflCAy«>" 
mee aameM/ieHwe. flaxce b CAynae nopwBa am- 
a<J)parMu na ydyne (nocne AiMTe/ib*ofl 
axcnnyaTauMw) b ronoBxe yAaeTCn nerxo boc- 
5 cTaHOBMTb Heo6xoAMMoe AaB/ieHwe m 3aaep- 
ujiiTb ycTaHOBxy nnacTbipn 6C3 asapwrt m 
ocno)KHeHMft. npvi nopuae Awa<|>parMW yTenxa 

)KMAKOCTM B03MOXCHa TOflbKO Mepe3 3330pbl B 

okhc MexcAY ceiaopoM m xopnycoM. npw xoao- 
10 soft nocaAKe cexropa b oxne cyMMapHan nn^ 
maA»» 3a3opoB He npeBuuiaeT 20-40 mm . 
YmiTbiBan 6onbiuoA Koa^MUweHT conpomB- 
neHHR y3xoro meneBMAHoro 3a3opa m nepe- 
KpMTMft ocHOBHoft ero MaCTM pesMMOft 
15 Awa<t>parMU, Heo6xoAMMoe AaaneMiie moxcct 
. 6«Tb uerxo BOCcraHOBrteHO Me3HaMWTenbHMM 
noByiueMMeM npowaBOAMTenbHOcm MacocHO- 

roarperaia. 

CyMMdpMOQ paAua/ibHoe ycwiiwe. pa3BM- 
20 BaeMoe ronoBicoft. nepeAaeicn He Ma 12. a na 
6 BbiABMXCHbix cexTopoB. C/ieA0B3Te/ibH0. npw 
3tom x<6 paSoMeM AaeneHMM ycwnne paA^anb- 
Moro B03AeftCT8U» cexTopa na hcaoxcwm ro<fr- 
pu BoapacTaeT b abb pa3a, hto rapanTHpyer 
25 nonHoe npMxcaTwe n/iacTbipp. . 



d> O p M y /I 3 M306pCT6HMJI 

rMAPOMexaHMHecxasi AopHupyioman ro/io- 
30 Bxa ai« pacumpeHM» ro4>pwpOBaMMoro nna- 
CTupn. b o6caAHOft xohOHHe, BwnoMawiuaw 
xoHyc-nyancoH c npoAo/ibHWMK npo4>MflbHW- 
mh xaMaexaMM. xopnyc c paaMetueHHWMM b 
HeM caMOyn/tOTHHiomeflcn Tpy6MayoA Awa4>- 
35 parMoA w bwabmxchwmm cexTopaMM. CTyneHMa- 

T bl MM B ^eMeHMM. yCTaHOB/ieHMWMM C 
803MOX<HOCTbtO B33MM0AeWCTBVWI OOrtbUJeH 

CTyneHbK) c A*a<t>parMOfl. OTAMMaioina»Cfl 

TeM, MTO. C UehblO yBe/IMMeHMJI 3<twJ>eKTMBH0CTl1 

40 pa6oT« ronoBKM 3a cmct yBe/iMMeHMB paAMa/ib- 
Moro ycwiMsi Ha ceicropa m yBenuHeHMn cpoica 
cnyxt6u. BUABMsKHbie cexTopa BunonHeMbi 
• CTy ne hm3t w mm b nonepeMMOM ceseHMM. a xop- 
nyc MMeeT CTyneMHaTbie b nonepeMHOM cene- 

45 hmm OKHa noA BWABMxcHbie cemropa. npMHCM 
nnocxocTM cMMMeTpMM oxom Kopnyca m npo- 

AO/lbHUX nptXt>MAbHblX K3H3B0K KOHyC8^iyaM- 
COH3 COBMeiUeHU. 
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I tydro m och omc d hood for expansion of corruaatod patch In cosing 
spring - hot Btoppod sectors matching similar housing ami profiled 
groove* of conical punch 
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Enhanced efficiency of tot head tor expanding the corrugated patch 
U due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sectors ere of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head is lowered to the casing string (8) 
so that the lower end of the corrugated patch (9) U on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end U then fixed by the actuating cylinders of the mandrel. 
"**e pressure forces the cylindrical diaphragm (7) to bear on the 
M of the blind recess ensuring hermeUdty of the working space. 
USE/ADVANTAGE - Repair of casing strings of oil, gas and 
vcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
BU1J8/7.7.93. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5, Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 
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